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Appts. for manipulating pipettes (22) w.r.t. to an under- 
lying culture tray (A) having a matrix of wells (a), in 
which above (A) is a vertically movable support '(24) 
carrying pipettes aligned with the wells(a). 

Pipettes (22) for dipping into the wells (a) are select- 
able, and those not to be in use are engageable by 
selectively raisable stops (54) employed to raise pipettes 
(22) into elevated latched positions in the support (24). 
Specificially the appts. includes a mechanism for exchanging 
pipette tips. 

USE 

Used for culturing microorganisms . (15pp006STEDwgNo 

1/14). 
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© Apparatus for controlling pipets dlsplaceable relatively to wells of liquid and a culture tray. 
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© An apparatus for preventing non-desired pipets 
(22) from being capable of being dipped into a 
matrix of wells (a) has individually raisable stoppers 
(54), one for each pipet (22). The stoppers (54) for 
non-desired pipets (22) are raised. When a pipet 
carrier 24 is lowered towards the stoppers (54), non- 
desired pipets are moved upwardly in the carrier 
(24) by the raised stoppers (54). Clamping means in 
the carrier (24) then secures the pipets in their 
height settings relative to the carrier (24) as deter- 
mined by raised and not raised stoppers (54). The 
apparatus includes a device for exchanging tips (61) 
mounted on the distal ends of the pipets (22). 
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BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus 
for controlling pipets displaceable relatively to wells 
of liquid and a culture tray. 

Such apparatus is particularly useful in the 
study of biotechnology where use is made of auto- 
matic culture processing apparatus for efficiently 
culturing microorganisms. 

In the culture of microorganisms, either cells to 
be cultured or bacteria to be cultured and culture 
solution are usually introduced into a number of 
wells arranged in a pattern of a matrix on a tray 
and then the wells are covered by a lid such that 
proliferation of the cells or the bacteria is effected 
in a temperature controlled room for a certain time 
period. During proliferation of the microorganisms, 
replenishment, exchange or change of the culture 
solution is necessary. To this end, in the prior art 
automatic culture processing apparatuses, a plural- 
ity of pipets are moved upwardly and downwardly 
by a lifting mechanism and tips of the pipets are 
inserted into the wells such that exchange of the 
culture solution, i.e. suction and discharge of the 
culture solution are performed. For example, wells 
arranged in a pattern of an 8x12 matrix, namely 8 
(number of rows of the matrix) wells arranged in a 
sidewise direction of the tray and 12 (number of 
columns of the matrix) wells arranged in a longitu- 
dinal direction of the tray are provided on a tray in 
common use. In this case, 8 pipets corresponding 
to the 8 wells in the sidewise direction of the tray 
are provided so as to be moved horizontally in one 
direction by a drive mechanism such that replen- 
ishment, exchange or change of the culture solu- 
tion is performed at all the wells. 

However, the above described exchange, etc. 
of the culture solution is not always performed at 
all the wells. Namely, in the case where germs 
have been mixed into a specific one of the wells in 
the course of culture of the microorganisms, ger- 
micide is syringed into the specific well and the 
culture solution is not required to be discharged 
into the specific well by inserting thereinto the 
pipet in the subsequent exchange, etc. of the cul- 
ture solution. On the contrary, it is necessary to 
prevent the germicide from attaching to the pipet 
through insertion of the pipet into the specific well. 

However, the prior art automatic culture pro- 
cessing apparatuses provided with a plurality of the 
pipets has been disadvantageous in that since ex- 
change, etc. of the culture solution is performed at 
the wells of one row or one column of the matrix ■ 
simultaneously, the pipets cannot be used if there 
exists a well having germs mixed thereinto. 

Furthermore, in the prior art automatic culture 
processing apparatuses, exchange, etc. of the cul- 
ture solution are performed by inserting the tips of • 



the pipets into the wells, the tips are brought into 
contact with the culture solution iin the wells, so that 
such a problem arises that if the identical pipets 
are used, transfer of germs, etc. among the wells 

5 or between the trays occurs. Therefore, in order to 
obviate such a problem, a detachable tip is pro- 
vided at a distal end of each of the pipets such that 
contamination of the culture solution by the germs 
is prevented through exchange of the tips. Since a 

10 long time period is required for exchange of the 
tips and the distal end of each of the pipets may 
be bent if the tips are exchanged manually, it is 
desirable to automate exchange of the tips. For 
example, in the case of the wells arranged in a 

75 pattern of an 8x12 matrix, not only the tray or the 
pipets should be moved horizontally but the pipets 
should be moved vertically in order to gain access 
to the wells. Thus, generally, when automatic cul- 
ture processing apparatuses are of a type in which 

20 the pipets are moved horizontally, it is desirable 
that a movable portion is reduced in weight so as 
to decrease power consumption for driving the 
movable portion and a tip exchange mechanism is 
both light in weight and simple in construction at 

25 the movable side. However, such automatic culture 
processing apparatuses are not known at present. 

SUMMARY OF THE INVENTION 

30 It is an object of the present invention to pro- 

vide an apparatus for controlling pipets displace- 
able relatively to wells of liquid and a culture tray, 
said apparatus including means allowing individual 
positional adjustment of said pipets in the vertical 

35 direction such that selected pipets can be selec- 
tively prevented from entering their associated 
wells. 

A further object of the present invention is to 
provide said apparatus as defined immediately 
40 above with a device for exchanging tips mounted 
on the distal ends of said pipets. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 Means for achieving the above objects of the 

present invention will become apparent from the 
following description taken in conjunction with the 
preferred embodiment thereof wiith reference to the 
accompanying drawings, in which: 
so Fig. 1 is a perspective view of a pipet selection 

device of the present invention; 

Fig. 2 is a fragmentary sectional view of a pipet 

holding mechanism of the pipot selection device 

of Fig. 1; 

55 Fig. 3 is a fragmentary top plan view of the pipet 
holding mechanism of Fig. 2; 
Fig. 4 is a view similar to Fig. 3, particularly 
showing a modification thereof; 
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Fig. 5 is a sectional view of the modified pipet 
holding mechanism of Fig. 4; 
Fig. 6 is a perspective view of a stopper mecha- 
nism of the pipet selection device of Fig. 1; 
Fig. 7 is a partly broken side elevational view of 
the stopper mechanism of Fig. 6; 
Fig. 8 is a perspective view of a tip exchange 
device employable in the present invention; 
Fig. 9 is a sectional view taken along the line IX- 
IX in Fig. 8; 

Fig. 10 is a sectional view of a distal end of a 
pipet of the tip exchange device of Fig. 8; 
Fig. 11 is a perspective view of the pipet of Fig. 
10; 

Fig. 12 is a persepctive view of another tip 
exchange device; 

Figs. 13a and 13b are partly sectional front 
elevational views showing two operational states 
of the tip exchange device of Fig. 12; and 
Fig. 14 is a side elevational view showing a 
modification of a stopper mechanism of the tip 
exchange device of Fig. 12. 
Before the description of the present invention 
proceeds, it is to be noted that like parts are 
designated by like reference numerals throughout 
several views of the accompanying drawings. 

As is clear from the foregoing description, in 
the dispensing machine of the present invention, 
since a predetermined quantity of the liquid can be 
accurately dispensed into the container and waste 
of the liquid is reduced, the dispensing machine 
can be applicable to an inspection machine utilizing 
expensive reagents, etc. or an incubator in which 
expensive cell solutions, etc. are dispensed. 

Furthermore, in the dispensing machine of the 
present invention, since malfunctions such as dete- 
rioration of the tube, defective connection of the 
tube, failure of the pumps, etc. can be detected by 
monitoring the output signals of the weigher, the 
dispensing machine can be effectively applied to 
automatic apparatuses. 

Figs. 1 to 7 show a pipet selection device 
which can be employed in the dispensing machine 
of the present invention. In Fig. 1, a horizontal 
displacement mechanism 23 for displacing a plural- 
ity of pipets 22 horizontally and a lifting mechanism 
24 for moving the pipets 22 upwardly and down- 
wardly are provided above a base plate 21 for 
supporting a rectangular culture tray A. A plurality 
of wells a are arranged in a pattern of a matrix on 
the culture tray A. The pipets 22 are so provided 
as to correspond, in number, to the wells a of a 
sidewise direction of the culture tray A and are 
supported by a support member 25 such that the 
support member 25 is moved in one horizontal 
direction and in a vertical direction by the horizon- 
tal displacement mechanism 23 and the lifting 
mechanism 24, respectively. In Fig. 1, since the 



wells a are arranged in a pattern of an 8x12 matrix 
on the culture tray A f 8 pipets 22 are provided. 

As shown in Fig. 2 ( each of the pipets 22 is 
constituted by a flexible pipe 41 for sucking and 
5 supplying liquid, a rectilinear slide pipe 42 con- 
nected with one end of the flexible pipe 41 and a 
tip 43 attached detachably to a lower end of the 
slide pipe 42. On the other hand, as shown in Figs. 
2 and 3 , a plurality of through-holes 26 cor- 
io responding to the wells a of the sidewise direction 
of the culture tray A, respectively are formed on 
the support member 25. The slide pipe 42 is loose- 
ly fitted through each of the through-holes 26 such 
that the through-holes 26 act as slide guides for the 
75 pipets 22, respectively. Furthermore, a plurality of 
apertures or slots 27 each for inserting thereinto a 
wedged holder 29 for holding each of the pipets 22 
are formed in the support member 25 and extend 
from one side of the support member 25 so as to 
20 partially open into the through-holes 26, respec- 
tively. The holders 29 coupled with a connecting 
rod 28 are drawably inserted into the apertures 27, 
respectively. 

In the above described pipet holding mecha- 
25 nism, the connecting rod 28 is thrusted by a proper 
drive means (not shown) so as; to push the holders 
29 into the apertures 27, respectively in the direc- 
tion of the arrow B in Fig. 3. Thus, a wedged face 
of each of the holders 29 is projected into each of 
30 the through-holes 26 so as to depress the slide 
pipe 42 into pressing contact with a face of each of 
the through-holes 26 as shown in the one-dot chain 
lines of Fig. 3 such that the slide pipe 42 is 
secured in each of the through-holes 26 by each of 
35 the holders 29. 

On the other hand, when the holders 29 have 
been drawn from the apertures 27, respectively, 
each of the holders 29 is disengaged from the slide 
pipe 42 and thus, the pipets 22 can be again slid 
40 upwardly and downwardly in the through-holes 26, 
respectively. Therefore, at this time, height of the 
tip 43 can be adjusted arbitrarily within a permis- 
sible travel stroke of the slide pipe 42. 

Figs. 4 and 5 show a modification of the pipet 
45 holding mechanism of Figs. 2 and 3. In this modi- 
fied pipet holding mechanism, elastic tubes 45 
each having one closed end are, respectively, in- 
serted into the apertures 27 formed in the support 
member 25 and are connected with a tube 46 for 
50 supplying pressurized fluid to the elastic tubes 2. 
Upon supply of the pressurized fluid from the tube 
46 to the elastic tubes 45, the elastic tubes 45 are 
expanded so as to become larger in diameter such 
that the slide pipe 42 is depres sed against the face 
55 of each of the through-holes 26 -by each of the 
elastic tubes 45 as shown in Fig. 5. Therefore, in 
this modified pipet holding mechanism, fine adjust- 
ments of a holding force of the pipets 22 can be 



5 



EP 0 514 948 A1 



6 



performed more easily than in the pipet holding 
mechanism of Figs. 2 and 3 employing the wedged 
holders 29. Furthermore, it can also be so arranged 
as shown by the one-dot chain lines in Fig. 4 that a 
bore 27' extending in a longitudinal direction of the 
support member 25 is formed in the support mem- 
ber 25 so as to open into the through-holes 26 and 
a long elastic tube having one closed end is in- 
serted into the bore 27' such that all the slide pipes 
42 are simultaneously held through expansion and 
contraction of this elastic tube. 

The pipet selection device further includes a 
stopper mechanism 50. As shown in Figs. 6 and 7 , 
the stopper mechanism 50 is constituted by a 
plurality of cylinders 52 fixed vertically to a frame 
51 , a cylinder shaft 53 extending from each of the 
cylinders 52, a stopper 54 secured to an upper end 
of the cylinder shaft 53 and a guide shaft 55 
attached vertically to a lower face of a distal end 
portion of the stopper 54. The guide shaft 55 is 
guided by slide bearings 56 mounted in the frame 
51 . It is to be noted that each of the cylinders 52 
can be replaced by a solenoid coil. 

In the stopper mechanism 50, four cylinders 52 
are spaced in the longitudinal direction of the base 
plate 21 from the remaining four cylinders 52 and 
the eight cylinders 52 are arranged in the sidewise 
direction of the slide plate 21 at an interval equal to 
a pitch of the wells a. A through-opening 57 for 
receiving the tip 43 is formed at the distal end 
portion of the stopper 54. Furthermore, the distal 
end portion of one stopper 54 protrudes in between 
those of the neighboring two stoppers 54 and the 
stoppers 54 longitudinally extend alternately oppo- 
sitely in the longitudinal direction of the base plate 
21 such that the through-openings 57 of the stop- 
pers 54 are arranged in a line in the sidewise 
direction of the base plate 21 . 

In the case where exchange of the liquid is 
unnecessary at one of the 8 wells a of one column 
of the matrix in the sidewise direction of the culture 
tray A, the support member 25 of the horizontal 
displacement mechanism 23 is displaced to the 
stopper mechanism 50 where the stoppers 54 of 
the stopper mechanism 50 are individually adjusted 
in height. Namely, the stopper 54 for the pipet 22 
corresponding to the well a not requiring exchange 
of the liquid is raised in height, while the remaining 
stoppers 54 are set at a low position as shown in 
Fig. 6 by way of example. On the other hand, in a 
state where the holding force of the pipet holding 
mechanism is lessened, the pipet holding mecha- 
nism as a whole is lowered to a predetermined 
position by the lifting mechanism 24. Thus, the tip 
43 corresponding to the high stopper 54 is inserted 
into the through-opening 57 of the high stopper 54 
and is prevented from being further lowered 
through contact of a flange portion 49 of the tip 43 



with the high stopper 54. The remaining tips 43 are 
further lowered without their contact with the re- 
spective stoppers 54. In this state, the holding 
force of the pipet holding mechanism is increased. 
5 Consequently, a distal end of th-9 tip 43 of the pipet 
22 corresponding to the high stopper 54 is held 
higher than those of the remaining pipets 22 by the 
pipet holding mechanism. Subsequently, the sup- 
port member 25 is slightly raised by the lifting 

10 mechanism 24 and then, is returned to a predeter- 
mined position by the horizontal displacement 
mechanism 23, so that it becomes possible to 
prevent the distal end of the unnecessary tip 43 
from being inserted into the well a for exchange of 

75 the liquid. 

Accordingly, by the pipet selection device of 
the above described arrangement, also in the case 
where one of the wells of one row or one column of 
the matrix has been subjected to a germicidal 

20 treatment due to mixing of germs thereinto, ex- 
change of the liquid is not performed only at the 
specific well but is performed at the remaining 
wells of the row or the column of the matrix by the 
pipet selection mechanism at a time, thereby re- 

25 suiting in reduction of processing time of the dis- 
pensing machine. 

Meanwhile, by the pipet selection device, also 
if a normal well does not require exchange of the 
liquid due to difference of progress of culture 

30 among the wells, unnecessary exchange of the 
liquid at the specific well can be prevented. 

Furthermore, the pipet selection device is par- 
ticularly useful for an automatic incubator in which 
progress of culture is measured at each of the 

35 wells. 

Figs. 8 to 14 show a tip exchange device which 
can be employed in the dispensing machine of the 
present invention. As shown in Figs. 10 and 11, a 
pipet body 83 of each of the pipets 22 is secured 

40 to a support member 84 and a jig 62 is press fitted 
around a distal end portion of the pipet body 83 
such that a tip 61 of each of the pipets 22 is, in 
turn, fitted around a distal end portion of the jig 62. 
The jig 62 is formed by a rectilinear pipe made of 

45 stainless steel or the like and having a flange 63. 

As shown in Figs. 8 and 9 , the tip exchange 
device includes a stopper mechanism 64 having a 
substantially U-shaped configuration, a tip depress- 
ing mechanism 65 and a tip lifting mechanism 66. 

so The stopper mechanism 64 is formed, at its front 
end, with a semicircular recess Ei5 for fitting the jig 
62 thereinto. When the jig 62 has been fitted into 
the recess 85, the flange 63 of the jig 62 is gripped 
in a groove 86 of the stopper mechanism 64 as 

55 shown in Fig. 9. The tip depressing mechanism 65 
is formed by a plate formed, at its front end, with a 
recess 87. The tip depressing mechanism 65 is 
provided immediately below the stopper mecha- 
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nism 64 and is driven upwardly and downwardly by 
a ball screw, etc. so as to depress the tip 61 
downwardly. The tip lifting mechanism 66 includes 
a plate 70 in threaded engagement with a screw 
shaft 68 driven by a motor 67 and a tip magazine 
71 . Four poles 69 are mounted on the plate 70 so 
as to lift the tip magazine 71 through rotation of the 
screw shaft 68. The tip magazine 71 is formed with 
a hole for fitting the tip 61 thereinto and is trans- 
ported to a predetermined position above the four 
poles 69 by a conveyor 72. A drive of the tip 
depressing mechanism 65 and the tip lifting 
mechanism 66 is not limited to the screw shaft. 
Thus, other mechanical devices and hydraulic or 
pneumatic cylinders can be, needless to say, em- 
ployed for driving the tip depressing mechanism 65 
and the tip lifting mechanism 66. 

In order to perform exchange of the tip 61 by 
using the tip exchange device of the above de- 
scribed arrangement, the pipet body 83 is moved 
by the support member 84 and the jig 62 is fitted 
into the recess 85 of the stopper mechanism 64 
such that the flange 63 of the jig 62 is gripped in 
the groove 86 of the stopper mechanism 64. Then, 
the tip depressing mechanism 65 is lowered so as 
to depress a flange portion of the tip 61 downwar- 
dly. At this time, the flange 63 of the jig 62 is 
gripped in the groove 86 of the stopper mechanism 
64 such that vertical movement of the jig 62 is 
prevented, so that the tip 61 is depressed down- 
wardly so as to be detached from the jig 62. 
Hence, the used tip 61 is dropped down to the hole 
of the tip magazine 71. Another tip magazine 71 
carrying a new tip 61 is transported to a position 
above the tip lifting mechanism 66 and then, is 
lifted by the poles 69 of the tip lifting mechanism 
66. When the tip 61 is brought into contact with the 
distal end portion of the jig 62 as shown by the 
dotted lines of Fig. 9 so as to lift the jig 62. At this 
time, since vertical movement of the jig 62 is 
prevented by the stopper mechanism 64 through 
engagement of the flange 63 of the jig 62 with the 
groove 86 of the stopper mechanism 64, the tip 61 
is press fitted around the distal end portion of the 
jig 62 so as to be secured to the jig 62. Thereafter, 
the poles 69 are lowered so as to return the empty 
pipet magazine 71 to the original position up to the 
conveyor 72 and the empty tip magazine 71 is held 
at the position until the next exchange of the tip 61 . 
Thus, automatic exchange of the tip 61 can be 
performed. 

By the tip exchange device of the above de- 
scribed arrangement, since forces applied to the 
pipet body 83 during exchange of the tip 61 are 
supported by the stopper mechanism 64, construc- 
tion of the pipet body 83 may be designed in 
consideration of only a mechanism of displace- 
ment, etc. for exchange of the liquid and it is not 



necessary to increase rigidity or strength of the 
pipet body 83. 

Figs. 12, 13a and 13b show a tip exchange 
device for performing exchange of a plurality of the 
5 tips 61 simultaneously. The tip exchange device 
includes the stopper mechanism 64, the tip de- 
pressing mechanism 65 and the tip lifting mecha- 
nism 66 as in the tip exchange device of Fig. 8 . In 
this tip exchange device, the stopper mechanism 
io 64 is formed with a plurality oi : the recesses 85 and 
the tip depressing mechanism 65 is formed with a 
plurality of the recesses 87, Meanwhile, the tip 
magazine 71 has a plurality olf the holes for receiv- 
ing a plurality of the tips 61. By using this tip 
15 exchange device, it becomes possible to simulta- 
neously perform automatic exchange of a plurality 
of the tips 61 by the same operations as those of 
the tip exchange device of Fig. 8 . 

Meanwhile, a number of Ihe tips 61 are used, 

20 the tips 61 are usually made of plastics. Usually, 
there is a considerable scatter in a diameter of a 
hole of the tip 61, which hole receives the jig 62. 
Therefore, such a phenomenon may take place that 
when a number of the tips 61 arranged horizontally 

25 are, respectively, pressed against the distal end 
portions of the jigs 62 having the flanges 63 ar- 
ranged horizontally at a predetermined height by 
the stopper mechanism 64, the tips 61 are not 
fitted around the distal end portions of the jigs 62 

30 uniformly, thereby resulting in detachment of some 
of the tips 61 from the corresponding jigs 62. 

As shown in Fig. 13a, in order to obviate such 
a phenomenon, the groove 86 is so formed as to 
have a large width such that the flange 63 of each 

35 of the jigs 62 is loosely inserted into the groove 86 
and a compression spring 74 having an inside 
diameter larger than that of the flange 63 and 
having an outside diameter smaller than that of the 
flange 63 is wound around the pipet body 83 in the 

40 groove 86. The compression spring 74 may be 
replaced by an arrangement o1 Fig. 14 in which the 
flange 63 is depressed downwardly by a pivotal 
lever 76 through a compression spring 75 attached 
to the stopper mechanism 64 and the pivotal lever 

45 76. By provision of either the compression spring 
74 or the compression spring 75 and the pivotal 
lever 76, when the tips 61 are lifted by the tip lifting 
mechanism 66, the tips 61 are, respectively, fitted 
around the distal end portions of the jigs 62 uni- 

so formly even if there is a scatter in the inside 
diameter of the tips 61, thereby eliminating the 
above described undesirable phenomenon. 

Accordingly, by the tip exchange device, the 
tips can be exchanged automatically and an exces- 

55 sive force is not applied to the pipets. Therefore, 
rigidity of the pipet body is not required to be 
increased so greatly. Thus, since the tip exchange 
device can be designed in view of only positioning 
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accuracy of the pipets relative to the wells, the 
dispensing machine can be manufactured at low 
cost and easily. 

Although the present invention has been fully 
described by way of example with reference to the 5 
accompanying drawings, it is to be noted here that 
various changes and modifications will be apparent 
to those skilled in the art. Therefore, unless other- 
wise such changes and modifications depart from 
the scope of the present invention, they should be 10 
construed as being included therein. 

Claims 

1. An apparatus for controlling pipets (22) dis- 15 
placeable relatively to a plurality of wells (a) of 
liquid and a culture tray (A) wherein said wells 

(a) are arranged in a pattern of a matrix and a 
plurality of pipets (22) are provided so as to 
correspond to the wells (a) of one row or one 20 
column of the matrix such that said pipets (22) 
are simultaneously displaced, for exchange of 
the liquid of the wells (a) relative to said cul- 
ture tray (A), at least in a vertical direction, 
said dispensing machine further including a 25 
pipet selection device for enabling selective 
use of said pipets (22), said pipet selection 
device comprising: 

a pipet support mechanism (25) for ad- 
justably supporting said pipets (22) so as to 30 
allow individual positional adjustment of said 
pipets (22) in the vertical direction; 

a stopper mechanism (50) for individually 
setting positions of distal ends of said pipets 
(22); and wherein said stopper mechanism (50) 35 
includes a plurality of stopper members (54) 
each for supporting a flange portion (49) of a 
tip (43) attached to each of said pipets (22) 
and a plurality of driving members (52) for 
displacing said stopper members (54) respec- 40 
tively so as to individually set heights of said 
stopper members (54). 

2. An apparatus as claimed in Claim 1 further 
including a tip exchange device for exchanging 45 
a plurality of tips (61) each attached, through a 

jig (62) having a flange (63), to a distal end of 
each of said pipets (22), said tip exchange 
device comprising: 

a stopper means (64) for securing said 50 
pipets (22) through its engagement with said 
flanges (63), which is formed with a plurality of 
first recesses (85) for receiving said jigs (62), 
respectively; 

a tip depressing means (65) for depressing 55 
said tips (61) downwardly, which is formed with 
a plurality of second recesses (87) for receiv- 
ing said jigs (62), respectively; and 



a tip lifting means (66) for lifting a tip 
magazine (71) carrying said tips (61). 

3. An apparatus as claimed in Claim 2, wherein 
said tip exchange device further includes an 
urging means (74) for elasi:ically urging down- 
wardly said flanges (63) of said jigs (62) se- 
cured by said stopper means (64). 

4. An apparatus as claimed in Claim 1, further 
including a tip exchange device for exchanging 
a plurality of tips (61) each attached, through a 
jig (62) having a flange (63), to a distal end of 
each of said pipets (22), said tip exchange 
device comprising: 

a stopper means (64) for securing said 
pipets (22) through its engagement with said 
flanges (63), which is formed with a plurality of 
first recesses (85) for receiving said jigs (62), 
respectively; 

a tip depressing means (65) for depressing 
said tips (61) downwardly, which is formed with 
a plurality of second recesses (87) for receiv- 
ing said jigs (62), respectively; and 

a tip lifting means (66) for lifting a tip 
magazine (71) carrying said tips (61). 



6 



EP 0 514 948 A1 




7 



EP 0 514 948 A1 



Fig. 4 



Fig. 5 



42 45 26 27' 26 25 




45 



-27 




Fig. 7 

Fig. 6 
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Fig. 8 
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